Organic-inorganic copolymerization for homogenous composite without interphase boundary.
Our recent reveal of ionic oligomers and their crosslinking implies a possibility to produce novel organic-inorganic composites by copolymerization. Using organic acrylamide monomers and inorganic calcium phosphate oligomers as precursors, we herein prepare a uniformly structured polyacrylamide (PAM)-calcium phosphate copolymer by an organic-inorganic copolymerization. Different from the previous PAM-based composites by mixing inorganic components into polymers, the copolymerized material has no interphase boundary due to the homogenous incorporation of the organic and inorganic units at molecular level, resulting in a complete and continuous hybrid network. The participation of ionic binding effect in the crosslinking process can substantially improve the mechanical strength and the copolymer can reach the ultima modulus and hardness of 35.14 ± 1.91 GPa and 1.34 ± 0.09 GPa, respectively, which are far superior to any other PAM-based composites. This great improvement demonstrates the unique advantage of the well-integrated organic-inorganic composite with homogeneous structure and more generally, follows a new concept of organic-inorganic copolymerization.